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In the last years attention has increased to the eco-innovation topic. Empirical studies have 
demonstrated that innovating firms grow faster, have higher productivity and are more profitable 
than their less innovative counterparts (Geroski et al., 1993; Roper and Hewitt-Dundas, 1998). 
Drawing upon a database of over 300 enterprises operating within eight defined green 
production chains working in the Province of Milan, this paper assesses the determinants and 
drawbacks of innovation. In particular, using an econometrical approach, we tested the following 
propositions: a) small dimension of enterprises is an obstacle to their innovation power; b) The 
adoption of an international strategy of production and commercialisation is an opportunity and 
a stimulus to eco-innovation; c) cooperation with research partners can help SMEs to overcome 
difficulties and help them to develop and offer eco-sustainable products and services. 
The econometric analysis shows a positive impact of dimension and level of internationalization 
on innovation capabilities. In addition, cooperation with research centers and access to capital 
market are positively related with effective innovations. 
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1.  Introduction 
In  the  last  years  an  ever  increasing  attention  has  grown  towards  the  eco-
innovation topic. Eco innovation can be defined as innovation that consist of 
new or modified processes, practices, systems and products which benefit the 
environment and contribute to environmental sustainability (Rennings, 2000). In 
other words, environmental innovations consist of new or modified processes, 
techniques, practices, systems and products to avoid or reduce environmental 
harms (Kemp and Arundel, 1998; Rennings, 2000; Rennings and Zwick, 2002). 
In general, it includes all forms of innovation aimed to reduce environmental 
impacts or optimizing the use of resources throughout the lifecycle of related 
activities. 
Smaller companies, though, face relevant resource problems as a constraint to 
environmental  innovation.  Whether  an  SME  is  culturally  oriented  to  the 
environment  becomes  irrelevant  when  it  lacks  the  investment  capability  to 
improve its environmental performance. Lack of financial resources is a problem 
mentioned  by  the  majority  of  SMEs,  especially  with  respect  to  technological 
innovation (Acs and Audretsch, 1988). In many sectors, for example, most of 
the  best  available  technologies  (BATs)  are  today  still  too  expensive  for  the 
majority  of  SMEs.  This  is  the  reason  why  the  most  innovative  SMEs,  are 
searching for ways to share resources and involve relevant stakeholders in the 
innovation process.  
 
Uncertainty also plays a key role in constraining innovation for SMEs. Many 
clean technologies are in an early stage of development, and still unknown to 
many  SMEs.  Investment  in  technologies  with  little  proven  track  record  may 
appear to pose a major risk for small companies. This leads into a crucial factor: 
a lack of knowledge and understanding of environmental innovation generally. 
Small companies operating outside the main flows of information, and with little 
time or  money  to  track  the  latest  technological  developments,  are  in  a poor 
position to make the 'right' decision. Improved information flows would certainly 
be  one  way  of  breaking  down  the  barriers  to  environmental  innovation  for  
SMEs. 
 
Empirical studies have demonstrated that, when they overcome these barriers, 
innovating SMEs grow faster, have higher productivity and are more profitable 
than their less innovative counterparts (Geroski et al., 1993; Roper and Hewitt-
Dundas, 1998).  
In achieving such benefits, the SMEs had first to overcome the barriers and 
constraints highlighted above and this could best be achieved by relying on: 
1)  resource  funding  opportunities  to  acquire  environmental  innovation-
related services; 
2)  access to information 
3)  support  provided  by  catalyst-actors  (local  development  agencies, 
research centres, chamber of commerce and trade association) that are 
able  to  promote  networks  in  which  it  is  easier  for  SMEs  to  obtain 
environmental services 
 Frey M., Iraldo F., Testa F. 
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Eco-innovation  represents,  especially  for  Italian  SMEs,  a  fundamental 
opportunity to be competitive in a National, European and International market 
with  sustainable  products  and  services.  This  study  aims  at  investigating  the 
distinctive  features  of  innovation  carried  out  by  “green”  SMEs  providing 
environmental services, operating in the Province of Milan. Province of Milan is 
one  of  the  main  Italian  economic  background  and  some  production  chains, 
especially  ones  working  in  energy  and  environment  sectors,  have  a 
fundamental role in developing eco-innovation and being the driving force for 
eco-innovation at Italian level.  
Drawing upon a database of over 300 enterprises operating within eight defined 
green production chains working in the Province of Milan, this paper assesses 
the  determinants  and  drawbacks  of  innovation.  In  particular,  using  an 
econometrical approach, we tested the following propositions: 
·  Small dimension of enterprises is an obstacle to their innovation power. 
·  The  adoption  of  an  international  strategy  of  production  and 
commercialisation is an opportunity and a stimulus to eco-innovation for 
SMEs that want to be competitive on a market increasingly focused on 
sustainable products. 
·  Cooperation with research centers, financial partners and public entities 
can help SMEs to overcome difficulties and help them to develop and 
offer eco-sustainable products and services, so to be competitive at an 
international level. 
 
The econometric analysis shows a positive impact of dimension and level of 
internationalization  on  innovation  capabilities.  In  addition,  cooperation  with 
research  centers  and  access    to  capital  market  are  positively  related  with 
effective innovations.  
This paper is organized as follows: first, we provide an overview of the main 
finding  emerging  from  literature  related  to  the  hypotheses  of  the  study,  The 
following section describe the methodology approach used and the data set of 
green  SMEs  analyzed.  Subsequently  we  present  the  statistical  results  on 
determinants of eco-innovation in our case study. After discussing the results,  
in the final section of the paper we conclude with some indications for future 
research. 
 
2. Innovation determinants 
Many studies have been carried out on the determinants of innovation and its 
effect  on  firm  competitiveness  (Rennings,  2000).  Essentially,  literature  has 
identified two key determinants: external variables and variables connected to 
enterprises innovation process. 
Talking about external variables, many scholars have tried to identify factors of 
enterprise  socio-economical  contest  that  can  act  positively  or  negatively  or 
innovation process such as: soft & hard regulation; competition and prices; level 
of internalization; demand from the market. 
A relevant strand of research about eco-innovations determinants focuses on 
the role of regulation. Some controversies and different opinions exist about the 




studies show a positive link between environmental innovation and regulation. 
For instance, Frondel et al (2007) state that environmental innovation adoption 
is driven by regulation but also by cost-savings. In fact, in addition to regulation, 
also other elements linked to the market and to the companies capabilities have 
a role in the decisions of firms in order to adopt innovations.  
Also  voluntary  regulation  schemes,  such  as  the  adoption  of  environmental 
management  systems  by  enterprises,  spawns  positive  effects  on  eco-
innovations (Rennings  et al. 2006, Iraldo et al. 2009). 
Other empirical studies consider market related variables. In particular, what 
appears  to  be  effective  is  the  role  of  traditional  supply  chain  dynamics  as 
determinant  of  eco-innovations  (e.g.  R&D  activities,  supply  chain  pressures, 
etc.) (Testa and Iraldo, 2010). 
According to some authors, consumers behaviors and demand factors play an 
important  role  for  the  creation  of  eco-innovation  (Florida,  1996;  Popp  et  al., 
2007;  Wagner,  2007;  Horbach,  2008).  Environmental  consciousness  and 
consumers’ preferences for environmentally friendly products can stimulate and 
induce firms to adopt environmental innovations. In particular, Wagner (2007) 
states the importance of the role of active consumer associations in order to 
stimulate eco-innovation and in particular eco-innovative products. 
More in general, a wider Corporate Social Responsibility literature demonstrates 
that  enterprises  align  their  practices  and  actions  with  social  expectations  in 
order  to  ensure  the  legitimacy  of  their  business  (Sethi,  1975;  Palazzo  and 
Scherer,  2006).  The  adoption  of  CSR  policies  may  reflect  a  reinforcing  or 
reorienting of the firm strategy through signaling commitment to green issues 
and  building  the  green  image  of  the  company  (Bansal  and  Hunter,  2003; 
Darnall, 2006). 
In  any  case,  a  common  belief  is  that  it  is  hard  to  define  variables  because 
technologies, innovation and institutions evolve together and interact between 
them  so  that  it  is  not  easy  to  clearly  explain  relation    of  cause  and  effect 
(Saviotti, 2005). 
Lundvall  (1992)  describes  innovation  as  a  process  of  continuous  learning. 
Processes of learning by doing e learning by interacting represents fundamental 
elements of innovation, sometimes even more important of formal innovation 
process.  Interaction  can  involve  internal  staff  of  enterprises,  suppliers, 
competitors and external subjects like universities and research centers.  
In our study, we focused on innovation effects on external variables, such as 
funding access or partnerships activation, and on internal variables, such as 
enterprise dimension measured as number of employer and average turnover. 
In the following paragraphs we briefly describe the propositions we test by the 
empirical analysis. 
 
2.1 Size of the organization: drawback or opportunity?  
Much  has  been  written  on  the  determinants  of  innovation  activity  and  in 
particular the effect of firm size on innovation activity (Acs and Audretsch 1988, 
1991). Recent empirical studies have provided evidence that small firms are 
significantly less likely to be innovating than large firms (Dunne and Hughes, 
1994; Roper and Hewitt-Dundas, 1998). Frey M., Iraldo F., Testa F. 
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Research suggests, however, that small firms do have advantages over large 
firms  in  undertaking  eco-innovation.  Although  large  firms  may  have 
technological and learning economies of scale, these may be outweighed by 
organizational diseconomies of scale (Zenger, 1994). Indeed, Rothwell (1985 as 
quoted  in  Vossen,  1998,  p.  90)  states  that  ‘the  relative  strengths  of  large 
business are predominantly material (economies of scale and scope, financial 
and  technological  resources  etc.),  while  those  of  small  firms  are  mostly 
behavioral  (entrepreneurial  dynamism,  flexibility,  efficiency,  proximity  to  the 
market, motivation)’. 
The implication of this is that small firms will be more likely to face material 
resource and capability constraints to innovation than larger firms, while larger 
firms will be more likely to experience behavioral constraints to innovation. 
In  terms  of  firm’s  ability  to  overcome  constraints  in  one  period  through  the 
reconfiguration of resources, it would be expected that small firms would be 
better  positioned  to  achieve  this  as  a  result  of  their  greater  organizational 
flexibility. 
 
The Province of Milan territory (object of our study) is characterized by a high 
concentration of SMEs. These companies are increasingly tackling the effects 
of  the  globalisation  process  that  is  significantly  affecting  economies  and 
industrial  systems.  The  progressive  integration,  and  mutual  influence  of  the 
markets  implies  that  even  the  smaller  companies  are  facing  with  new 
opportunities  for  their  competitiveness  linked  to  eco-innovation.  This  is 
happening not only through the gradual process of conquering larger and larger 
market shares, but also by means of direct investments in new environmental 
technologies. This leads us to our first proposition. 
 
Proposition  1:  Small  dimension  of  enterprises  is  not  an  obstacle  to  their 
innovation capabilities. 
 
2.2  Internationalisation as a response to globalisation of economy  
Increased pressure on the home market coming from international competitors 
move SMEs to seek opportunities in international markets (Dana et al., 1999; 
Zahra and George, 2002). Due to the key characteristics of SMEs, e.g. their 
liabilities  of  smallness  and/or  newness  (Westhead  et  al.,  2001),  cooperative 
internationalization, i.e. cooperation with international partners, is becoming an 
increasingly attractive option for them (Brouthers, 2002). In light of the relatively 
lower  transaction  volume  of  SME  cooperation  when  compared  to  large 
companies, effective and efficient coordination mechanisms in the cooperative 
internationalization of SMEs are accordingly of particular importance. 
Cooperation allow SMEs to participate in internationalization opportunities that 
they would otherwise not be able to take on by themselves. Nonetheless, the 
characteristics of SMEs create particular challenges in the internationalization 
process  (Fernandez  and  Nieto,  2006).  Recently,  cooperative  arrangements 
have  received  increased  attention  as  a  means  to  meet  these  challenges 
(Robson et al., 2006).  
SMEs can compensate for small dimension through the establishment of inter-




mass” for internationalization (Welge and Borghoff, 2005). Additionally, due to a 
lack of knowledge about the target market, direct export is less attractive for 
SMEs aiming at sustainable internationalization (Burgel and Murray, 1998).  
Therefore, internationalisation of production and commercialisation activities is 
an effective response to the globalisation of economy. The closeness of SMEs 
to the most important final market with respect to larger companies represents a 
relevant disadvantage.  But the local demand in the Member States is changing, 
and finding new breakthroughs for other markets is becoming more and more 
important.  
Today the demand for eco-sustainable products is growing higher and SMEs, in 
addition to being competitive on eco-innovation side, must be able to organize 
themselves so to gain and maintain important market shares in a dynamic and 
international setting and face competition of other. 
 In addition, international networking can support SMEs to share knowledge and 
structures  for  specific  business  or  to  enhance  the  contacts  with  the  foreign 
customers and to have sensors on the local market demand. All these aspects 
could enforce its capabilities to generate eco-innovations. These considerations 
suggest the second proposition. 
 
 
Proposition  2:  The  adoption  of  an  international  strategy  of  production  and 
commercialisation is an opportunity and a stimulus to eco-innovation for SMEs 





2.3  Cooperation  and  networking  as  key  for  competitiveness  at 
international level   
There is substantial evidence that small firms face larger growth constraints and 
have less access to formal sources of external finance, potentially explaining 
the lack of SMEs’ contribution to growth. Financial and institutional development 
helps alleviate SMEs’ growth constraints and increase their access to external 
finance  and  thus  levels  the  playing  field  between  firms  of  different  sizes. 
Specific financing tools such as leasing and factoring can be useful in facilitating 
greater access to finance even in the absence of well-developed institutions, as 
can  systems  of  credit  information  sharing  and  a  more  competitive  banking 
structure (Beck and Demirguc-Kunt, 2006). 
A  network  of  resources,  competence,  expertise  surrounding  the  company  is 
becoming an usual way of operating for many SMEs, and is turning out as a 
very effective solution to exploit and implement the potential synergies in the 
different  company  activities.  The  presence  of  networks  is  considered  a  key 
factor in the route to improving competitiveness and pursuing innovation (and 
especially eco-innovation).   
The  creation  of  networks  around  individual  enterprises  is  increasingly 
recognised  as  a  resource  for  competitive  benefit.  The  benefit  of  the  use  of 
networks are clear: most of the barriers and constraints due to SMEs’ lack of Frey M., Iraldo F., Testa F. 
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technical, human and financial resources can be overcome thanks to synergies 
and co-operation between them. 
A network can be composed of a number of actors that play a crucial role in the 
evolution of the SME and in its development.  
In  recent  years,  many  researchers  identified  different  kinds  of  networks 
surrounding a growing number of SMEs in the EU, which offer support both for 
competitive  advantage,  and  in  achieving  improved  performance  (Love  and 
Roper, 2001):. These are identified as firstly the Business Network (customers, 
suppliers,  business  partners,  financial  institutions),  secondly  the  Institutional 
Network  (public  development  agencies,  local  authorities,  trade  associations, 
chambers of commerce), thirdly the Knowledge Network (technology centres, 
research institutes, universities) and, last but not least, the Social Network (local 
communities, NGOs, consumers and other stakeholders). The combination and 
overlapping  of  these  networks  is  crucial,  for  example,  in  helping  the  SME 
orientate  itself  to  its  markets,  understanding  its  legal  obligations,  and  in 
obtaining information about new technologies or other innovation options. This 
is especially true in the field of eco-innovation. SMEs functioning without such 
networks,  risk  to  place  themselves  at  a  competitive  disadvantage  for  a 
company's  network  involvement  can  be  considered  as  both  a  resource, 
enhancing  organisation  competencies,  and  a  playing  field  which  sets  the 
boundaries for innovative actions. 
In this paper we will focus in particularly on Business Networks and Knowledge 
Networks, trying to understand whether financial partners, research institutes, 
universities  etc.  can  influence  the  technological,  products  and  services  eco-
innovation processes and the capability of enterprises to be competitive on a 
international  scenario.  As  we  have  seen,  these  processes  are  today 
characterising the most significant transformations in SMEs and networks are 




Proposition  3:  Cooperation  with  research  centers,  financial  partners,  trade 
association and public entities can help SMEs to overcome difficulties and help 
them  to  develop  and  offer  eco-sustainable  products  and  services,  so  to  be 
competitive at an international level. 
 
3. Methodology 
3.1 Data source and quality 
To assesses the determinants and drawbacks of innovation process in green 
production chains working in the Province of Milan, we used data collected in a 
sectoral project carried out by Assolombarda (Trade association of Lombardy 
Region) with the scientific support of University  IEFE-Bocconi. 
In the first stage of the research a sectoral study was carried out to have a 
precise framework of enterprises working in the Province of Milan and eight 




(water, waste, air. soil and land drainage, external noise) and three energy sub-
sectors  (energy  efficiency,  renewable  energy  and  hydrogen,  conventional 
energies). 
The survey has been carried out by means of a telephonic survey, in the first 
semester of 2010, using a standard questionnaire, and addressed to about 700 
enterprises. In order to get a complete list of all active organizations operating in 
the identified green sub-sectors, several sources were used: 
·  enterprises associated to Assolombarda; 
·  enterprises  involved  in  other  Assolombarda  projects  on  green  supply 
chains; 
·  enterprises working in environmental and/or energetic sectors registered in 
the lists of the Chamber of Commerce. 
 
The interview was carried out in two steps. In the first 480 enterprises answered 
to a first telephonic contact aimed at collecting general personal details. Next, a 
second contact was carried out to collect information on production process and 
research and innovation activities. At the end, a database of 356 questionnaires 
was created. Data collected has been also verified by Assolombarda through a 
direct contact with enterprises in order to validate main information provided in 
the questionnaire. 
Moreover,  in  order  to  minimize  the  common  method  bias  that  can  affect  a 
questionnaire  survey,  we  used,  according  to  the  scheme  proposed  by 
Podoskoff  et  al.(2003),  several  procedural  remedies  in  the  questionnaire’s 
design such as: use of different questionnaire’s sections  and different response 
formats for the questions; questions simple, specific, and concise; anonymity for 
respondents. 
 
3.2  Method and variables  
In order to analyze the effect of some determinants on innovation process, we 
defined  three  equation  where  the  dependent  variables  are  measures  of 
innovation capabilities and applied a regression analysis
 using a probit model 
for binary variables. 
In  literature,  innovation  has  been  measured  through  different  performance 
indicators, such as number of patent owned and/or demanded (Brunnermeier 
and  Cohen,  2003),  or  driver  indicators,  such  as  value  of  investment  in 
technologies or innovative products (Rennings et al., 2006; Iraldo et al., 2009). 
In  our  study,  we  defined  three  different  variables  to  measure  the  innovation 
capabilities  of  a  firm:  the  first  variable  measure  whether  a  firm  has  a  R&D 
department; the second and the third one focus on innovation performance that 
are number of owned and requested patent. 
Regarding  the  independent  variables,  we  used  two  measures  of  firm’s  size: 
economic  performance  and  number  of  eemployees.  The  latent  variable 
identified for economic performance refers the amount of turnover accounted 
averagely in the last three years, measured by the use of self-assessment by 
firms as also done in Wagner (2011). 
As  concerns  level  of  internationalization,  a  variable  measuring  amount  of 
turnover generated by exports were identified. This variable provides a measure 
of firm propensity to foreign markets. Frey M., Iraldo F., Testa F. 
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 As we above mentioned, financial partners, research institutes, universities etc. 
can  influence  the  technological,  products  and  services  eco-innovation 
processes and the capability of enterprises to be competitive. To analyze the 
level  of  networking  we  asked  whether  the  organization  have  activated  a 
partnership with external organizations to implement research and innovation 
activities. 
Finally, we analyze the effect of public regulation to support the diffusion of eco-
innovation  analyzing  whether  the  firm  had  access  to  external  funding 
programme for research and innovation activities. 
Table 1 provides details on the dependent and explanatory variables; Table 2 
provides descriptive statistics for the study’s variables. 
 
Table 1 Dependent and explanatory variables 
Variable  Question 
Research & 
Innovation Activity 
Does your organization carry out research and innovation 
activities? 
(Yes – Specify research sector; No) 
Patents Ownership  Does your organizations own any patents? 
(Yes – Specify the number; No) 
Patents Demand  Does your  organization have demanded for patents in the last 5 
years? 
(Yes – Specify the number; No) 
Turnover  What has been the average turnover of your organization in the 
last 3 years? 
(up to €2 mil; from €2 mil to €5 mil; from €5 mil to €30 mil; 
from €30 mil to €50 mil; more than €50 mil) 
Number of 
Employees 
How many people are employed by your organization?  
(Up to 9; From 9 to 19; From 20 to 49; From 50 to 249; From 
250 to  
Export  What percentage of the annual turnover of your organization is 
generated by export activities? 
Research Partnership  Does your organization carry our research activities with 
partner? 
(Yes; No) (If Yes: Lombardy University; Other Italian 
University; Public Research Centre; Private Research Centre; 
Other Enterprises) 
Access to Research 
External Funding 
Does your organization have used external funding sources for 
its research activities? 







Table 2 Descriptive statistics 
  Mean  Std.Dev.  Minimum  Maximum  NumCases 
Research & 
Innovation Activity 
0.53  0.49  0  1  211 
Patents Ownership  0.68  0.46  0  1  202 
Patents Demand  0.64  0.47  0  1  203 
Turnover  2.66  1.33  1  5  201 
N° of Employees  1.38  0.64  1  3  347 
Export  29.23  28.75  0  100  88 
Partnership  0.33  0.47  0  1  112 






4. Results  
4.1 Descriptive analysis  
The 356 enterprises of the sample have very similar characteristics and reflect 
the Lombardy and National industrial system. The majority of the enterprises 
(63%  of  the  sample)  have  small  or  medium  dimensions,  with  a  number  of 
employers lower than 49 units.  
The 31,74% of interviewed firms invest in research and innovation activities; 
half of them has less than 49 employees and the 33% has an average turnover 
between 5 and 30 billion euro, that is extremely representative of Lombardy 
background, characterized by an high concentration of SMEs. Among them, 84 
enterprises have realized innovative products, services and/or technologies as 
a results of their research activities.  
To measure successful innovation, we have analyzed the number of patents 
owned or requested in the last 3 years by enterprises. The result shows that 
38% of enterprises own at list one patent and 37% has requested one or more 
patents in the last 3 years. The most innovative sub-sectors are “renewable 
energy” (47,92% of enterprises own at least one patent), “waste” and “energy 
efficiency” sectors (more than 40% of innovative enterprise) (See table 3) 





Table 3 Sectors and Innovation 
Sectors of Activity 
Patents Ownership   
Patents Demand in the last 3 
years 
Yes  No  No Answer    Yes  No 
No 
Answer 
 Water  39  26  36    37  28  36 
 Waste  42  25  33    38  28  34 
 Air  35  22  25    35  23  24 
 Soil and Land Drainage    24  13  16    22  14  17 
External Noise  13  12  8    13  12  8 
Energy Efficiency   54  31  50    49  38  48 
Renewable Energies 
and Hydrogen  
46  23  27    43  27  26 
Conventional Energies   36  25  46    35  27  45 




Focusing  on  research  partners,  data  shows  a  negative  correlation  between 
working  with  foreign  partners  and  patents  ownership  (as  confirmed  by  the 
Spearman test). The enterprises working  with foreign partners probably  gain 
know-how through licenses or other instruments rather than patents. Also the 
partnership  with  private  research  centers  seems  to  be  positively  linked  with 
patents request (Spearman coefficient 0,17, significant at 90%). 
 
 
Table 4 Innovation and Partnership 
Research Partners 
Patents Ownership    Patents request in the last 3 years 
Yes  No    Yes  No 
Lombardy University   22  14    20  17 
Other Italian University  14  9    14  10 
Public  Research Centres   12  5    10  8 
Private Research Centres   9  1    9  1 
Other Enterprises   17  7    16  9 
Foreign Partners    10  11    11  12 
 No Partners   27  8    26  8 
 
The use of external funding sources can be an important stimulus for starting an 
innovative path. As our results highlights the 82,86% of enterprises that have 
received funding own at list one patent. In particular, the access to national and 
regional  funding  calls  seems  to  be  more  effective  than  the  other  sources 
(Spearman test confirm the existence of a positive correlation for both variables, 
respectively 0,28 and 0,27). 
 
 
Table 5 External funding and Innovation 








The access to funding source is still limited to a low number of enterprises (just 
10% of interviewed have declared to access to external funding). Difficulties in 
obtaining funding were, in fact, indentified as the main obstacle to research and 
innovation by the interviewed firms (average score of 3,9 - scores from 1 to 5, 
where  1  means  that  “obstacle  is  not  much  significant”  and  5  means  that 
“obstacle is very significant”.). 
Other  significant  obstacles  refer  poor  information  exchange  with  research 
centers (score 3,3) and limited internal resources for research activities (score 
2,9). 
The  access  to  funding  source  is  particularly  critical  for  SMEs  as  show  the 
negative correlation between the answer  “difficulties in obtaining funding” and 
two  measures  of  firm’s  size,  number  of  employees  and  turnover  (Spearman 
coefficient is respectively 0,45 and 0,39, both significant at 99%). SMEs also 
show  difficulties    in  obtaining  information  on  technology  development  trends 
(Spearman coefficient  0,27, significant at 95%). The table 6 shows details of 
scores  of  the answers  to  the  several  research  obstacles  compared  to firm’s 
size. 
 
Table 6 Firm’s size and research obstacles 
 
4.2 Econometric analysis  
Starting form relevant relations came out from descriptive analysis, causality 
relation  between  innovation  and  some  potential  determinants  has  been 
investigated. 
In this analysis, we have identified three variables for enterprise innovation: first 
variable measures if an enterprise carries out research and innovation activities, 
the  second  and  the  third  variable,  instead,  focus  of  innovation  performance, 
measured as number of patents owned or demanded in the last years.  
3 years 
Use of Funding Source:  29    26 
EU funding programme  14    11 
National  funding programme  16    14 
Lombardy  funding programme  10    10 




















Up to 49  3,11  2,22  2,22  2,78  2,56 
From 50 to 249  3,44  2,39  2,44  2,44  3,38 
More than 250  4,08  3,11  2,89  3,13  3,34 Frey M., Iraldo F., Testa F. 
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Table  7  shows  the  results  of  the  regression  model  on  effect  that  enterprise 
dimension and propensity to work in foreign market  (measured as percentage 
of turnover from export on total turnover) have on the probability that enterprise 
carries out research and innovation activities. The two equations show slightly 
positive effects of these two variables on research activities. Both relation are 
highly significant even if value of marginal effects (dF/dx) is quite low.  
 
 




Equation n.1  Equation n.2 
Coefficient  dF/dx  Coefficient   dF/dx 
Turnover  0.153**  0.06     
Export      0.016***  0.005 
Constant  (α)  -0.25  0.243  .1271068  .2903159 
N° of observation  180  79 
Chi square test  p < 0.05  p < 0.01 
Pseudo R2   0.0177  0.0879 




Table 8 shows the results of the regression model on effect that firm internal or 
external  factors  have  on  innovative  performance  of  enterprise,  measured  as 
patents ownership or demand. 
Both the equation show a positive effect of partnership with external subjects, 
such  as  university  or  research  centers,  and  innovation  funding  access,  on 
probability to own or having demanded for a patent. Both relations are highly 
significant and value of marginal effects (dF/dx) is quite high, in particularly for 
“funding access” variable.  
Dimension is an obstacle to innovation. In fact, “dimension” variable shows a 
negative, and statistically significant, relation with probability that an enterprise 
own or have demanded for a patent. However, it is necessary to underline that 
enterprises  that  demand  for  patents  are  enterprises  that  carry  out  research 
activities.  Therefore  they  are  over  the  critical  dimension  mark  (previous 
equations have highlighted that turnover value, tightly related to the number of 
employers, has a negative effect on research activities). 
In addition, the analysis of two equations sets shows how a too small dimension 
can  be  a  drawback  for  enterprises  that  want  to  star  an  innovation  strategy. 
Contrariwise,  over  a  certain  dimensional  mark,  dimension  can  represent  a 




Table 8: Results of regression analysis on the effect of internal factors on  effectiveness of R&D 
activity 
Dependent Variable : 
 
Patents Ownership  Patents Demand 
Coefficient  dF/dx  Coefficient   dF/dx 




Funding Access  1.29**  0.345  0.766**  0.263 
N° of Employees   -0.502**  -0.164  -0.451**  0.167 
Constant (α)  0.748**    0.569**   
N° of observation   103  104 
Chi square test  p < 0.01  p < 0.01 
Pseudo R2   0.1592  0.1017 




5. Discussion and conclusion  
The current economic crisis and climate change challenge should be taken as a 
great opportunity, for both industry and government, to move towards a green 
economy by accelerating eco-innovation. It is necessary to better understand 
the determinants to develop a systemic innovation strategy involving the SME’s 
in this green challenge.   
As  discussed  before  the  econometric  analysis  shows  a  positive  impact  of 
dimension and level of internationalization on innovation capabilities. There are 
different modalities that characterise the process of internationalisation. The first 
attempts made by the most advanced SMEs in internationalising their activities 
aimed at conquering foreign markets. They pursued this objective essentially by 
empowering their export capabilities. In doing so, SMEs relied on existing trade 
and commercialisation channels and on direct contacts with foreign customers. 
As it is widely acknowledged, in many cases these strategies were successful 
(e.g.: the first phases in the promotion and diffusion of the so called “made in 
Italy”  by  Italian  SMEs).  In  a  later  phase,  SMEs  initiated  different  forms  of 
internationalisation. In particular, direct investments abroad were considered as 
an effective option, that enabled SMEs to operate close to the final markets, as 
well as at more favourable cost conditions (e.g.: for reducing transport costs). 
This choice entailed relevant investments abroad, both in terms of sunk costs 
(building  or  buying  a  plant  in  a  foreign  country),  and  with  reference  to  the 
acquaintance  with  a  different  institutional,  social  and  economic  context.  The 
most recent transformations represent a step backward as regards the entity of 
foreign  investment.  SMEs  are  increasingly  hampered  in  their  choice  of 
implementing direct investments abroad by the connected relevant costs. As a 
consequence,  recent  modalities  of  internationalisation  show  that  SMEs  are 
preferring  to  merge  with  (or  acquire  parts  of)  foreign  companies,  instead  of 
transferring part of their production. Diffused are the cases in which SMEs are 
creating or buying trade companies abroad, in order to manage and organise 
the  distribution  of  their  products  in  the  target  countries,  while  keeping  the 
production in the home country. In other cases, they are creating joint ventures 
abroad  with  local  SMEs,  in  order  to  obtain  support  structures  for  specific 
business activities and rely on the “twin” company for others. 
 
Another finding emerging in our study is that cooperation with research centers 
and access  to capital market are positively related with effective innovations. 
Knowledge networks is also able to considerably spur and prompt SMEs’ effort Frey M., Iraldo F., Testa F. 
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and  commitment  towards  innovation both  by  increasing  their  knowledge  and 
awareness,  and  by  providing  specialised  support  for  developing  relevant 
innovation. The support of research centers and universities is  effective and 
useful because they frequently have experience and knowledge of the specific 
sector  and are  considered  by  SMEs as  “reliable”  partner. They  have,  infact, 
developed a relevant know-how in management and innovation and can provide 
adequate  resources  to  train  SME  personnel  and  provide  them  with  updated 
information. 
 
There are some limitations in our study. First, we consider only simple proxies 
of  very  complex  processes,  such  as  innovation,  internationalization,  R&D 
cooperation. Our goal is to obtain some preliminary result to orient the future 
research to support a long term systemic strategy in this territorial area.  
Second, the data set is very reach of information, but only some of these are 
usable  for  an  econometric  analysis.  For  this  reason,  we  integrate  our 
quantitative  study  with  qualitative  tools.      For  instance,  we  created  the 
opportunity to verify by the focus group with the companies participating in the 
survey the key points to improve the innovation capabilities inside the green 
production chains.  
On the policy side stable policy frameworks and well-designed incentives for 
firms are essential for encouraging private investment in innovation. Support for 
pre-competitive  research,  a  reliable  infrastructure  and  knowledge  networks, 
well-functioning financial markets, and empowering companies and people to 
innovate are all important to accelerate innovation for green. 
On  the  management  side  it  is  very  important  to  adopt  a  network  approach, 
doing  research  with  the  universities,  developing  comakership  with  suppliers, 
achieving  a  capabilities  to  innovate  the  manufacturer  core  (especially  in  the 
renewable and energy efficiency sectors) and to control the most important part 
of the value-added generated inside the supply chain. 
In this perspective the suggestions for further research are related to go more in 
depth  inside  the  real  competences  and  capabilities  of  the  companies 
participating  in  the  survey,  analyzing  the  competitiveness  of  this  potential 
network,  designing  better  the  role  of  SME’s  inside  the  sectors  and  supply 
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